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35. (New Claim) The aiticle of claim 14 in the fcrm of a film, sheet, pipe, an extruded article, a 
molded article, a molded container or bottle, wherein the article has a haze which is atl^stabout 
4 percent lower than that of an anicle formed from a nanocomposite having unpurified clay 

therein.^ . 

Remarks 

Claims I, and 3-10, 12-14, 18-19. 22, 30-35 are pending in the application. Applicant has 
canceled claims 11. 15-17, 20-21. 23-29 and added new claims 32-35. Suppon for new claims 
32 and 33, relating to particular organic cations, may be found in the specification on pages 22- 
24. Suppon for new claims 34 and 35 may be found in claims 15-17 as originally fUed. No new 
matter is introduced by this amendment. 

A. Claim Rejections for Indefinitenes s Under 35 tI.S.C. S112 
Applicants diank the Examiner for withdrawal of the rejections under 35 USC 1 12(2) for 

indefiniteness with respect to the Maikush language, 

B. Rejections Uffd^^r 35 U.S.C. S102 
Applicants diank the Examiner for withdrawal of the rejections of claims 1-2. 5-8. 10-12, 

and 14-17 for anticipation over THnrtavaia (U.S. Pat. No. 6,017,632). 

C. Reactions Under 35 U.S.C. S103 
Tht Examiner rejected claims 1-2, 5-8, 10-12, and 14-17 under 35 U.S.C. § 103(a) as 

allegedly being obvious over PiTinai/aiii (U.S. Patent No. 6,017,632) in view ofClarey (U.S. 
Patera No. 6,050,509). The Examiner fiirther rejected claims 3-4, 13-14, 18, and 22-30 as 
allegedly being obvious over Pinnavaia and/or Clarev, in view of Beal (U.S. Patent No. 
5,552,469;, and she ftmber rejected claim 9 as allegedly being obvious over Pinnavaia, Clarey, 
^ and/or BeaLfiuther in view ofMaxfield (WO 94/11430). Applicants respectfully traverse these 

rejections. 

In rejecting the claims, the Examiner appears to have selected individual components 
>^ ^ 1, from among the various references, from various sections of the disclosures, from various 
^ *^^F disparate embodiments, and/or from large genuses, as needed to match die individual elemems of 

^ ' ^ Applicants' claims. Applicants respectfully submit that the Examiner has feiled to provide 
"v* adequate motivation for the selection of die particular combination of components. 

As the Examiner is aware, in order to establish a prima facie case of obviousness, the an 
of record must teach or at least suggest the particular combination of elements described in the 
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invention as a whole , li is well esiablished that a rejection may not be based on merely locating 
The individual elements of an Applicants' invention somewhere in the prior an. Rather, there 
must be some motivation, suggestion, or teaching of the desirabiUty of making the specitlc 
combination that was made by the applicant. Furthermore, there must be a motivation or 
suggestion for each selection and/or modification required to combine the elements of the claims 
from the prior an. See Yamanouchi Phamoceuficol v. Danbury Pharmaceuiical, 231 F.3d 1339, 
1343-1345. 56 U.S.P.Q.2d 1649 (Fed Cir. 2000). 
nhviou^ness Rejections Over Pi nnavaia In View of Ctorev 

Claims 1-2, 5-8. 10-12, and 14-17 have been rejected as allegedly being obvious over 
Pinnavaia in view of Clarev . 

Pinnavaia's invention and focus relates to the intercalation of clays (in their acidic form) 
with certaiii electricaUy neutral, organic, and basic "curing" agents, and the subsequent reactions 
of those intercalated clays with monomers to initiate polymerization/curing, t o produ ce a large 
genus of naoocoropo siiescgroiOTan g ^^cured" the rmosgLBQlyfflgg>JKjgkM.B9<y 
^ polyureas. polysUoxanes, and alkyds (see column 10, lines 23-3 6). In a single paragraph in 
column 1 1, Pinnavaia also stales that "All thermoplastic polymers can benefit from tiie disclosed 
technology." Pinnavaia then enumerates a list of 1 9 large genuses of thermoplastic polymers to 
^ which his clay/intercalated curing agent technology, might apply, of which ^ subgenus is the 

' ^ 0^ polvamides recited by Applica nts' pending claims. 

^ The ojBce Action relies on Pinnavaia's reference to "technology" to provide motivation 

to (1) select the polyamides from the Markush group of thermoplastic polymers (see Ae Office 
Action's response items c and g), and (2) combine it with a single sentence from Example E2 
regarding sedimentation of a clay sample to "remove" quartz (see the Office Action's response 
items a and d). 

The -technology" of Pinnavaia relates to the intercalation of an acidic clay with a basic 
organic curing agent. The curing agents aid exfoliation of the clay, and can initiate 
polymerization of the preferred class of thennoset polymers, as described by PinnavMa at length. 
The overwhelming bulk of the specification, including tite examples to be discussed later, focus 
on the curing agent/clay/thermosei polymer "technology." As an ••alternative" sidelight in 
column n, Pinnavaia also suggested his clay/intercalated curing agent technology" might be 
usefiil wiih respcCT to Uiermoplasuc polymers "wherein the polymer melt ntay bind by 
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entanglemem even though such pre-polymerized thennoplastic polymers M,ould noi benefii 
from the "curing" acuvity. Applicanxs maintain that Pinnavaia's mere reference to 'technology- 
can be reasonably construed as eiiher a reference to. or a teaching or motivation to select and 
combine, (1) the polyamides selected from the Maikush group of thermoplastic polymers, with 
. ^ .^{2) the single sentence from Example £2 regarding "The Na+ montmoriUonite [was] puiitled by 
^^".^ sedimentation to remove quartz and other dense, large grain contaminants." 
>^^^< r— First, the Examiner has not identified a sufficienUy specific motivation to select 

^ ^6"T/|polyamides from among the large genoses of ibermoset and thermoplastic polymers disclosed by 
^.>^^^ Pinnavaia. A mere reference to -technology" in this alternative embodiment does notjusnfi^ a ^^^^^ { 
/ selection of polyamides from among all the therraoset polymers from among the 1 9 enumerated i ^ ^ A.^ 

classes ofthermoplastic polymers. The Examiner has identified iJOodiCTr^^ ^ pad^^ 

for the selection of polyamides, from Pinnavaia or any other source. ^ vjcru- cJct'dvi 'Cj^tn^f ^ 

^ 0 ^ Jbe '-removal of quartz" from clays is mentioned nowhere in Pinnavaia except Example 

^ py^TTTpl'* He<tgribes an unsuccessfitl aneropt to prepare a nanocomposite via Pjnnavaia's 

^^^^ "xechnology" from an Na+monimorilloniiecUy, in which 'There was no Observable 
^5"^ intercalation ofihe clay by the curing agent and epoxy resin." Example H2 does mention, in a ^<^^ 
^ single sentence, removal of quartz. The relevant sentence reads, The Nat- montraorilloniie was U^^JVb^ 

"^^^ ^^purified by sedimentation to remove quartz and other dense, large grain contaminants." Js^^g<^ 
-^y The Examiner asserts in comments "a" and ''d" that quaru was '^removed completely" or 

A -J^'-eliminated" from the clay. Applicants maintain that the term "remo^^TniereJy^imp^ n 
^ ^ sgine quartz was separated from the clay. The only process mentioned in Pinnav^ a was ^ 
^ ^ Sh^eniation. "no remove quanz and other dense, large grain coniammants." One of ordinary (^"^ 
^ skill could not reasonably infer from This sentence that sedimentation "completel y^moved-or^ ^ 
■eliminated" even -sraaU" grains of quartz, or tiiai any particular percentage of quartz removal 1 ^ 




was or wiU always be obtamed, especiaUy in view of the highly variable con^siuons of nawral j 



clay samples. Moreover, none of the other references cited by the Examiner (including Clarey) 
assert that all quanz is removable from clays. Moreover, Example E2 was upsuccessfat in its 
anempt to employ Piimavaia'.; curing agent "technology," which would tend to lead one of 
ordinary skill ^va^ from attempting to apply its teachings to the present invention. ^ V 

In Example E3, a "purified" Na+ montmoriUonite clay was treated with NHj" cations, ^O^^'^^O^^ 
which were then intentionally thermally decomposed to produce an acidic form of the clay, then ) \yj 
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the clay was used in Example E4 to prepare "a conventional claynjpoxy composite." In Example 
E5, an example of an epoxy nanocomposiie was prepared using the Pimmvaia "curing agent" 
technology and was compared with an epoxy-clay nanocomposiie prepared from an Na+ 
montmoriUoniie clay that had been intercalated with alkyl ammonium ions. There is no 
indication in Example E5 as to whether or not the clays were "purified," and it is noted tha^the^ -^y^ 5 



presence of the alkyl ammonium in clay gallery of the comparative sample "decreased the; , ^ 
effectiveness of the clay reinforcement.*' 

AppUcanis' maintain that one of ordinary skill in the art would not read this sequence of 
examples and interpret them as teaching or suggesting the importance of "removal of quartz," orV 
that "complete removal of quartz" was a significant part of Pinnavaia-s "technology." Moreover, htpjy 
this sequence of ecamples provides no suggestion or motivaticm to modify P jnnavaia's e xamples/ ^ 
or technology to achieve any particular low total concemraiion of quartz such as the "less than 
about 2% by weight of quartz" recited by Applicants' claims, especially in view of the negative 
<^Wesults obtained in Examples E2 for the Na+ monunorillonite clay nanocomposite, and the alkyl 
ammonium ion intercalated clay of Example E5. Accordingly, Applicants respectfully submit 
^ that Pinnavaia does not represent the teachings purponed by the Examiner. 

Applicants* previous response pointed out that w*ile Clarev discloses removal of generic 



^ impurities to the various particular levels, Clarev provides no specific teachings regarding the 
'-^ \ |y H_^quflntities of quartz impurities. The Examiner's rejections rely on combining Q»ey v^ritb 



Cq^^ Pi^avaia to provide Applicants' claim limitations regarding "less than about 2% by weight of 
^^x"^ quartz." Clarev describes a method for purifying clays for use in nanocomposiie applications to 
^ ^^>^'' remove a variety of impurities. Although Clarev suggests that any clay can be purified, at ^ 
'^^v? ^ column 3, line 60 through column 4 line 11 Clarev specifically remarics on the problems 

encountered in anempts to apply his purification methods to Nari- montmoriUoniie clays, and \ ' 

suggests such clays be converted to Ca^'' clays prior to purification by his meU^djrhuSj_on(^^ 
ordinary skill in the art would have littie, or perhaps even n egative motivai^ori with respect to the cpf"^^ 
prospect of applying Clarev to modify the disclosures of Pinnavaia's examples, regarding Na-t J^^e.^^ 
montmoriUoniie clays, which themselves contain negative motivations, as described above. ^*^< 

The Examiner points to U.S. Patent No. 6,337.046 to Bagrodja, and U.S. Patent No, f-V^ 
6,090,734 to Tipurskv as support for the effects of specific levels of "impurities" on haze and ^nN''"' 
other properties. Tipursky does teach that,amorphous silica negatively impacts haze and gas 
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penneabiUiy. Nevertheless, neither BagrodU nor Tipuisky specifically leach that auM2 at any 
particular concentration impacts haze and gas permeabiUty. Applicants' claims have not been^ 
reiectedovereitherofthosereferences. y^eco^. .V ooO/^ H^^^^ ^^^^ 



Moreover, even ifone or more of Clarey,Bag[Odia,an^^^ ^ ^ 



combinable with Pinnavaia. which AppUcants niainxain they are not, and they taught relevant 
specific percentages of quartz, which they do not, ClamY. and'or Tipursk .) ; have no relevant 
^^^K^T^e^ mprHmg polymers. Baerodia teaches polyester nanocomposiies. but does not teach or |\ 
suggest that polyamides be employed. Therefore, none of Clarev. Bagrodia, and/or Tipursk j ; 
remedies the failure of Pinnavaia to provide a basis for selecting polyamides from the large 
number of polymers disclosed in Pinnavaia, nor do they suggest a basis for modifying the 
Examples E2-E6 to discard the explicitly recited epoxy polymers, and substitute polyamides. 
Obviousness Rejections Over Pinnavaia and Clarey. over Beau 

The Examiner rejected claims 3-4, 1 3-14, 1 8. and 22-30 as being obvious in light of 
Pinnavaia and/or Clarev. in view of BealL The Examiner asserts in item "*i" on page 9 that 
Pinnavaia teaches polyamides, that polyamides "contain appropriate monomeric components" 
that are known to those of skill in the art as applicable to nanocomposiies. that Beiil Reaches 
polyamides more specificaUy." and diat these observations establish a prima facie case of 
obviousness. Applicants respectfully traverse this rejection. 

Applicants do not deny that both pinnavaia and Beall disclose polyamides in the context 
of nanocomposites, or that those of ordinary skill in the an are aware of "appropriate monomeric 
components" for making polyamides. Nevertheless, Applicants re-iteiate dial merely identifying 
the individual elements of AppUcants' claims in one or more references, or in the knowledge of 
one of ordinary skill in the art,jsjegally-insufficigni^establis^^ 

obviousness. The Office Action must specigedlsjde^^d support with objective evidenf;^ » 
teaching, motivation, or suepestion to sele ct and combine the references. See In re Koizab. cited • t 

In it«an "i" on page 9, and in item "h" on page 8, the Of5ce Action attempts to rely on 
the knowledge of one of ordinary skill in the art to provide motivation to combine BeaJLand/or 
Clearv with the other references. MPEP §2 144 permits Uie Office to rely on "common 
knowledge in the art," "implicit disclosures," and/or ^-scientific principals" to establish aprimu 
facie case of obviousness. In view of Applicants' discussion of the technical teachings of the 




-I 
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references. Applicants maintain that the Examiner has not adequately identified or defined 
motivation or specific and convincing reasoning or knowledge in the an for combining the three / 
references, nor for selecting the individual elements of Applicants* claims from any of the three 
references. Accordingly. Applicants respectfully request withdrawal of this grotmd of rejection. 
H^jeeriftns Over Pipnavaia. Clar eyi Beau in View of Maxfield 

Claim 9 is finally rejected under 35 USC 103(a) as allegedly being obvious over 
Pinnavaia , Clarev. and/or Be^ in view of Maxfield (WO 94/1 1430). Applicants maintain thai ^5, 
this combination of references does no more than identify some of Applicants' claim elements in 
Maxfield . As previously Stated, the mere identification of the various technical features of the \ 
claims in one or more references does not provide legally sufficient motivauon lo select the I 
s pecific combination of the feamres of claim 9 fiom the four references. There being no ( 
motivation to combine these references. Applicants respectfully traverse this ground of rejection. 

Overall, a showing that Pimiavaia. Clarev. BealL and/or Maxfield ixajders Applicants' 
amended claims obvious would require the Examiner to at least show, and support with objective 
evidence, that one of ordinary skill in the an would have motivation to select and combine, from 
the whole disclosure of Pinnavaia. in view of the other references (1) the sentence fix)m 
Pinnavaia's Example E2 regarding sedimentation of clay. (2) modify the sedimentation 
mentioned by Pinnavaia to provide Applicants* limitation to "less than 2% quartz, (3) modify the 
epoxy polymers utilized in Examples E3-E6, and/or the general set of diermoset polymers 
emphasized by Piimavaia. to employ (4) a specific selection of a polyamide from among the 19 ^ 
classes of themioplastic polymers. To produce a vaUd primafacie^c^o^^t^^ hny.^^^^ 
there would need to be motivation or suggestion from some source for each of these selections ^ uOv^ 
and/or modifications. Motivation has not been shown for each of these selections, thus a ^ ^^^csoce^^ 

rejection over the combination is insufficiently supported. 

AppUcants' dependent claims 8 and 13, and new claims 32 and 33 also require the clays ^ k^\^ 

of the nanocomposites to be treated with an organic cation. Applicants pre>aously^^ "^^^^X 
Pinnavaia taught away from the use of organic cations, based on the disclosures at column 4. line k^-'s^^^''^ 
62 through column 5 line 7, and the comparative sample pitpared ftom an alkyl aromomuro ion >^ ^ 
exchanged clay died in Example £5 at column 20, lines 51-61. Applicants have also argued that >• A, ^ 
dxe treatment of clays with NH,"" ions disclosed in Example E3 is inelevani, because the NH," "^^^ ^ 
cations are not organic, and moreover they are imentionally thermally decomposed in the 
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example lo produce an acidic clay having a 1 0.5 A spacing. The Examiner discoumed 
Applicants' argument thai Pinnavaia teaches away from the use of organic cations, because^ 
cations such as ammonium cations exchange with clays. Applicants do not deny that NIH4" ions 
and alky] ammonium ions intercalate clays. However, that does not change the fact that 
Pinnavaia teaches away from the use of organic and/or alkyl ammonium ions in bis 
nanocomposiies. See Example E5. The Examiner must consider Pinnavaia's teaching away from 
the use of organic cations when considering the obviousness of Applicants' claims 8. 13, 32. and 
33. 

CONCLUSION 

Pursuant to the above amendments and remarks. Applicants request aUowance of aU 
pending claims. 

Respectfiilly submitted, 

Jacqueline Haley 
Registrauon No. 41,457 
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Marked Up Copy fAmtoded Claims 

7. (Once Amended) The naaocomposite of claim 1, wherein the tared day material 
monxmorilloniie. hectoriie. mica, venrnculite. bentooite, nontroniie. beidelliie, volkonskoiie. 
^niK, magadiie, kenyaiie. or a mixture ihereof^rherHn The layered clay materially is 

'' oprionallv^P-eaied with m nrpamc cation. 

8. (Twice Amended) The nanocomposite of claim 1 , v*erein the layered clay material 
comprises nr panic cation-treaied sodium mommoriUonite or organic carion-ueaied sodium 
bemoniie [that has been treated with an organic cation]. 

9. (Once Amended) The nanocoroposite of claim 1, wherein at least about 50 percent of the 
layered cUy material is dispersed in the fonn of individual platelet panicles and tacioids in the 
matrix polymer and the individual platelet particles have a thickness of less than about 2 nm and 
a diameter of from about 1 0 to about 3000 nm. 

10. (Once Amended) The nanocomposite of claim 1, wherein the layered clay material has less 
than about 1 .0 % by weight of quartz particles. 

12. (Once Amended) The nanocomposite of claim [1 1] Z wherein the organic cation is derived 
from ammoniimi salt compound. 

13. (Twice Amended) The nanocomposite of claim 1, wherein the melt-processible matrix 
polymer comprises poly(OT-xylylene adipamide) or a copolymer thereof, and the clay material 
comprises nr ^anic carion-treated sodium raontmoriUonite or organic cation-treaied sodium 
bentonite [that has been treated with an organic cation]. 
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